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(57) ABSTRACT 


A method for attacking a target, the method including first, 
deploying a plurality of projectiles in the trajectory path of 
the target, and second, positioning a blast fragmentation 
warhead proximate the target and initiating the blast frag- 
mentation warhead so that any portions of the target which 
survive the blast fragmentation warhead are destroyed by the 
projectiles. 
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1 
TANDEM WARHEAD 


RELATED APPLICATIONS 


This application is a divisional of prior application Ser. 
No. 10/301,302 filed Nov. 21, 2002, now U.S. Pat. No. 
6,931,994 which claims benefit of and priority to provisional 
application Ser. No. 60/406,828 filed Aug. 29, 2002. 


FIELD OF THE INVENTION 


This invention relates to a tandem warhead with kinetic 
energy rod warhead and blast fragmentation warhead sec- 
tions. 


BACKGROUND OF THE INVENTION 


A blast fragmentation type warhead is designed to be 
carried by a missile and is used to destroy enemy missiles, 
aircraft, re-entry vehicles, and other targets. When the 
missile carrying the warhead reaches a position close to an 
enemy missile or other target, a pre-scored or pre-made band 
of metal on the warhead is detonated and pieces of metal are 
accelerated with high velocity and strike the target. See the 
textbook by the inventor hereof, R. Lloyd, “Conventional 
Warhead Systems Physics and Engineering Design,” 
Progress in Astronautics and Aeronautics (AIAA) Book 
Series, Vol. 179, ISBM 1, 56347-255-4, 1998, incorporated 
herein by this reference, which provides additional details 
on conventional blast and pre-made fragmentation type 
warheads and other types of warheads. 

The fragments of the blast fragmentation type warhead, 
however, are not always effective at destroying the target 
and biological bomblets and/or chemical submunition pay- 
loads can survive and still cause heavy casualties. 


SUMMARY OF THE INVENTION 


It is therefore an object of this invention to provide a more 
lethal warhead. 

It is a further object of this invention to provide such a 
warhead has a better chance of destroying enemy targets 
including the biological bomblets and/or chemical submu- 
nition payloads they may carry. 

This invention results from the realization that a more 
lethal warhead is effected by a tandem warhead design 
including both a kinetic energy rod section and a blast 
fragmentation section and a deployment sequence wherein 
the projectiles of the kinetic energy rod section are deployed 
in the trajectory path of the target and the carrier missile then 
continues towards the target deploying the blast fragmenta- 
tion section proximate the target so that if any chemical or 
biological payloads remain intact after deployment of the 
blast fragmentation section, they are destroyed by the pro- 
jectiles of the kinetic energy rod section. 

This invention features a tandem warhead for destroying 
a target, the tandem warhead comprising a kinetic energy rod 
section including a plurality of lengthy individual projec- 
tiles, a blast fragmentation section deployable proximate the 
target, and means for deploying the projectiles of the kinetic 
energy rod section first in the trajectory path of the target and 
for deploying the blast fragmentation section second proxi- 
mate the target. 

In one example, the kinetic energy rod section includes an 
explosive charge about the projectiles, the explosive charge 
is divided into sections and there is a hull about the explo- 
sive charge also divided into sections. Typically, jettison 
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explosive packs are disposed between each hull section and 
the projectiles. In one embodiment, the projectiles are cylin- 
drical in cross section. Also, the projectiles may have at least 
one end which is pointed and/or may have a non-cylindrical 
cross section such as a star shaped cross section. 

A method attacking a target in accordance with this 
invention includes first, deploying a plurality of projectiles 
in the trajectory path of the target, and second, positioning 
a blast fragmentation warhead proximate the target and 
initiating the blast fragmentation warhead so that any por- 
tions of the target which survive the blast fragmentation 
warhead are destroyed by the projectiles. 


BRIEF DESCRIPTION OF THE DRAWINGS 


Other objects, features and advantages will occur to those 
skilled in the art from the following description of a pre- 
ferred embodiment and the accompanying drawings, in 
which: 

FIGS. 1A-1E schematically depict the sequence of opera- 
tion of the tandem warhead of the subject invention; 

FIGS. 2-5 are schematic three-dimensional views show- 
ing the sequence of operation of one preferred kinetic energy 
rod section of the tandem warhead of this invention; and 

FIGS. 6-8 are schematic three-dimensional views show- 
ing examples of different projectile shapes for the kinetic 
energy rod section of the tandem warhead of this invention. 


DISCLOSURE OF THE PREFERRED 
EMBODIMENT 


Tandem warhead 10, FIG. 1A carried by missile 12 and 
including kinetic energy rod section 14, blast fragmentation 
section 16, and guidance subsystem 18, is shown nearing 
target 20 having trajectory path 22. In FIG. 1B, guidance 
subsystem 18 serves as one means for initiating the deploy- 
ment of kinetic energy rod section 14 deploying lengthy 
titanium, tantalum, or tungsten projectiles 24 in the trajec- 
tory path 22 of target 20 and then guidance subsystem 18 
continues to guide missile 12 proximate target 20, FIG. 1C 
whereupon blast fragmentation section 16 is deployed and 
blast fragments 26 thereof strike target 20. 

As shown in FIG. 1D, however, target 20 is not com- 
pletely destroyed by blast fragmentation warhead 16 and 
submunitions 30 have survived the blast fragmentation 
engagement. But, projectiles 24 lie in the trajectory path of 
the submunitions and they are destroyed by projectiles 24 as 
shown in FIG. 1E. 

The result is a much more lethal warhead combining the 
lethality of a blast fragmentation warhead and a kinetic 
energy rod warhead in a novel way. Blast fragmentation 
warhead 16, FIG. 1A is conventional as is guidance sub- 
system 18 but the preferred kinetic energy rod warhead 
section is aimable and typically configured as shown in 
FIGS. 2-5. Kinetic energy rod warhead 14 includes an 
explosive charge divided into a number of sections 202, 204, 
206, and 208. Shields such as shield 225 separate explosive 
charge sections 204 and 206. Shield 225 maybe made of a 
composite material such as a steel core sandwiched between 
inner and outer lexan layers to prevent the detonation of one 
explosive charge section from detonating the other explosive 
charge sections. Detonation cord resides between hull sec- 
tions 210, 212, and 214 each having a jettison explosive 
pack 220, 224, and 226. High density projectiles 24 or rods 
24 reside in the core or bay of warhead 200 as shown. To aim 
all of the rods 24 in a specific direction, the detonation cord 
on each side of hull sections 210, 212, and 214 is initiated 
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as are jettison explosive packs 220, 222, and 224 as shown 
in FIGS. 2-3 to eject hull sections 210, 212, and 214 away 
from the intended travel direction of projectiles 24. Explo- 
sive charge section 202, FIG. 4 is then detonated as shown 
in FIG. 5 using a number of detonators to deploy projectiles 
24 into the trajectory path of the target as shown in FIG. 1B. 
Thus, by selectively detonating two or three explosive 
charge sections, the projectiles are specifically aimed at the 
trajectory path of the target. Typically, the hull portion 
referred to in FIGS. 2-3 is either the skin of the carrier 
missile or a portion added to the missile or housed within it 
as a separate module. 

Preferred projectile designs for the kinetic energy rod 
section includes projectile 240, FIG. 6 with a pointed nose 
as shown or projectile 252, FIG. 7 having a star cross section 
and a pointed nose for higher lethality and better packaging 
density. As shown in FIG. 8, projectiles 252 each have a 
number of petals resulting in the ability to package many 
more projectiles in a given volume compared to projectiles 
having a cylindrical cross sectional shape shown in phantom 
in FIG. 8. 

The result is a much higher lethality warhead design 
especially for the embodiment where the kinetic energy rod 
section is aimable to deploy the projectiles thereof in a 
specific direction and into the trajectory path 22, FIG. 1A of 
the target as shown in FIG. 1B and also wherein the 
projectiles have a non-cylindrical cross sectional shape 
and/or one end which is pointed. Further details concerning 
kinetic energy rod warheads are disclosed in copending U.S. 
patent application Ser. Nos. 09/938,022, 10/301,420 and 
10/162,498 incorporated herein by this reference. 

Although specific features of the invention are shown in 
some drawings and not in others, this is for convenience 
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only as each feature may be combined with any or all of the 
other features in accordance with the invention. The words 
“including”, “comprising”, “having”, and “with” as used 
herein are to be interpreted broadly and comprehensively 
and are not limited to any physical interconnection. More- 
over, any embodiments disclosed in the subject application 
are not to be taken as the only possible embodiments. 
Other embodiments will occur to those skilled in the art 


and are within the following claims. 


What is claimed is: 
1. A method for attacking a target, the method comprising: 
first, deploying a plurality of projectiles in the trajectory 
path of the target; and 
second, positioning a blast fragmentation warhead proxi- 
mate the target and initiating the blast fragmentation 
warhead so that any portions ofthe target which survive 
the blast fragmentation warhead are destroyed by the 
projectiles. 
2. The method of claim 1 in which the projectiles 
deployed are cylindrical. 
3. The method of claim 2 in which the projectiles 
deployed have at least one end which is pointed. 
4. The method of claim 1 in which the projectiles have a 
non-cylindrical cross section. 
5. The method of claim 4 in which the projectiles have a 
star-shaped cross section. 
6. The method of claim 4 in which the non-cylindrical 
cross section projectiles have pointed end. 
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